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JAPANESE INDUSTRIAL STANDARD JIS K 0090 : 1998

Method for determination of phosgene in flue gas

1 Scope This Japanese Industrial Standard specifies the method for determination of
phosgene (carbonyl chloride) in flue gas.

Remarks 1 In this Standard, flue gas means ones which is generated by being accom-
panied with manufacturing processes of various chemical products, combus-
tion, other chemical reactions and manufacturing process using phosgene,

| etc., and exhausted to flue, chimney or duct. '

2 The normative references are shown in Attached Table 1.

2 Common items The common items of chemical analysis, sampling methods of flue gas

and molecular absorptiometric analysis shall be in accordance with JIS K 0050, JIS K
| 0095 and JIS K 0115, respectively. -

3 Classification of analytical methods and their outlines Classification of analytical
methods and their outlines shall be as shown in Table 1.

Table 1 Classification of analytical methods and their outlines

| Outlines of analytical method
Classification of Applicable

. Range of -
analytical method Summary Sampling determination | condition
_ vol ppm
After absorbing phosgene in the | Absorption bottle method 0.1t05(20 1) |In accor-
, sample gas into absorbent, gen- | Absorbent : Aniline solution dance with
Dlpheny lurea erated diphenylurea is extracted |(2.5 g/, pH 7 to pH 9) 5.1
ultraylolet | by solvent and the absorbance | Absorption volume :
absorptiometry (257 nm in wavelength) of this |10 miX1
extracted solution is measured.

4 Sampling method of sample gas Sampling position of gas for analysis shall be selected
the point where the typical gas can be collected and, after collected at least twice in the same
position within adjacent time, and these gases shall be analyzed respectively.
4.1 Sampling method Absorption bottle method

. 4.2 Reagents and preparation method of reagent solution

(1) Reagents

(a) Water A2 grade specified in JIS K 0557.
(b) Hydrochloric acid Specified in JIS K 8180.
(¢) Sodium hydroxide Specified in JIS K 8576.
(d) Aniline Specified in JIS K 8042.
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(2) Preparation method of reagent solution (absorbent) Dissolve 25 g of aniline in
hydrochloric acid (1 mol/l) to dilute to 1 1. Take 100 m! of this solution at the time of
use and add sodium hydroxide (1 mol/l) to adjust pH 7 to pH 9 and dilute itto 1 1.

4.3 Apparatus and device

| (1) Absorption bottle Only one absorption bottle which has 40 ml to 50 ml in volume and
is shown in Fig. 1 as an example shall be used.

Remarks: This absorption bottle shall be as the same as that of Fig. 3 (d) in JIS K 0095
or equivalent to the example. Though the absorption bottle may be attached
with nozzle [Fig. 3 (b)], inside diameter of nozzle in this case shall be 1 mm
‘and connected 2 nozzles in series.

Inner diameter : 4 Unit : mm
™) W

(\__

i

140

G-1 Glass ball filter
(diameter : 10)

23

Fig. 1 An example of absorption bottle

(2) Gas sampling apparatus The apparatus shall be constructed as shown in Fig. 2 for
example and provided with the following conditions. This apparatus is the construction
of Fig. 2 (a) in JIS K 0095 [absorption bottle method (in case of measuring the volume
of sample gas by gas meter)). '

(a) Gas sampling apparatus shall be made of such materials that are not corroded by
co-existing components in flue gas. For example, glass, stainless steel, quartz glass
and fluoride resin shall be used.

(b) In order to prevent against niixing dust into sample gas, filter medium without alkali
shall be inserted into a suitable place of gas sampling apparatus (').

Note (') As phosgene has tendency to decompose easily at high temperature,
heating shall be avoided stubbornly and, in an unavoidable case such as

much condensation of water, the heating temperature shall be 100 °C or
lower.
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Gas inlet
A
= /
A : Gas sampling tube  F : Trap (filling up glass wool) J :Heater
B : Filter medium G : Flow rate adjusting cock K : Thermometer
C : Three way stopcock H : Closed type suction pump (1 to 5 //min) L : Pressure gauge
D : Absorption bottle I : Wet type gas meter (1 to 5 I/per revolution)
E

: Washing bottle [put in 50 ml of sodium hydroxide solution (200 g/I)]
Fig.2 An example of gas sampling apparatus
4.4 Sampling gas The method of sampling gas shall be as follows.

(1) Put 10 m! of absorbent into absorption bottle (*).

Note (*) In case of absorption bottle having larger inside diameter than that of Fig. 1,
the distance of absorbent level in still from glass wool filter shall be more

- than 3 cm. In case of the distance smaller than 3 cm, add absorbent to
maintain this level.

In case of using absorption bottle with nozzle, the distance of nozzle from
absorbent level in still condition shall be more than 6 cm. In case of the
distance lower than 6 cm, add absorbent to maintain this level.

(2) Place the gas sampling apparatus at a position as near the sampling position as possible.
Prior to introducing gas into absorption bottle, substitute sufficiently with sample gas in
the piping. ‘

(3) Keep the flow rate of sample gas not exceeding 0.7 //min, and take 20/ of the sampling
volume, and increase or decrease this volume according to the concentration of phos-
gene in sample gas. At the same time as the measurement of sample gas volume,
measure the temperature and pressure of gas in flow meter.

5 Determination of phosgene

5.1 Applicable requirements In case of coexisting with acidic gas such as chlorine and
nitrogen dioxide, as the results of analysis are affected positively, this method shall be
applied when these effects can be ignored or eliminated.
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